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Introduction 



Sina: the <tfPuUtc 14^94-142, The Edu- 
catum for AO Handk^pped OiUdien Act, o^reasmg 
niimben ftf cluhbra wi^ ph^dcal imjNU^^ 
^ sqsi^ted edtHstkmiU s^o^ m»ijcmttd their 
peers in the school axtd clasiu^oom. Recent tr emis in 
edoc^fffiai prtwtke win resuh &n the fdacemoat of 
even more dulcbes with jdiystcal imp^rmests in the 
r^jdar ^wsdticm ssXlit^ Msaay cf these chfldrea w31 
r^utre miaocomjNiter tK^hndogjr to sujj^wrt their 
educa^n in kss r^rkrtive envinKunents. 

MtcnxPMapmer tech&<^>gy aUows ^adeitts with 
physical impairments to participate in regular 
classes, to mamnfcsethcircdttc^iona! pc^entialf and 
to exhiUt their biQwie<i^ W*tth a computer, a slu- 
(tent can write an essay, answer wcMti>ook qutttkms, 
draw a pi<aure, &ing a song, work arohmetic prob- 
lems, practice a foreign language, create a bmser, 
oHnpose mifi»c, or des^ a tnukBiig. FcH* Attdeirt 
mth a i%sical imp^tnent, computm immde the 
ptMential dfowerccmuog phy^] barriers in the jnv- 
wmiy "inwxessa^" aea^mic ennromnent. The 
ccHnpnter can entodsce educ^ional, voca^mai, and 
pemmai ^dependence. 

Many studentii, however, are unaMe to nmni|NiIate 
the standard ccroputf^- keyboard. In order to esqwri* 
ence the pc^emial of computer technok^, th«e 
stixients mey require an abemate kej^xrard. Such a 
ke)ixwrd replaces the staadard one ami has spedally 
deigned k^ and input methods (or stwieats with 
l^)ucal dis^nltties. 



Diredi^ toward the {adlitaUi^ adult - pr(^»* 
«{»ul,pmnent,or]»ra]:m:^e:(B»mal-whoM^kswitb 
^w^its with pl^^c^impairB^nte, this bodd^ pro- 
vides answm to questions flHKt frequently raked by 
those worldf^ «^ the stuii^ wk> accedes the 
cwnpiaer ihnwgh an aUcrtatfe keyboard. The fadlilai- 
ing adidt is affiumcd lo have kiwwiodgc of computer 
operation, but little or no experloic^ with enabling 
tecluKdc^ sfKcilicaUy des^ned for individttais 
with physical impatnneots. 

Part 1 (tf this boc^et far^y ctescribes a typio^ 
teduK)logy team and tbs altmtate kq^board selec- 
tiott proc^ Part 2 discusses the practical aspects of 
evei^lay ^^hii^ and living whh m alternate key- 
board user and includes n^ge^kms on the foOowing 
t(^cs: what you seed to know about the device and 
the sStMieiU, surat^pes enhandi^ ^miems' inde- 
pemknce, and imfi^ementh^ abemate t^yboards m 
the o^ranihun— in the dassroora m the home. 
Part 3 discusses how to prevent problems and in- 
cludes a tr{»ddei^»x«^ dbedcfitf . 

Appendix A describes aUemate compmer key- 
boards, including miniature keyboards and 
aitgmeatatne ccmunnmcation devices. Appendix B is 
a ^ossary cS terms that are frequenUy used. Af^n- 
dbc C Ksts resource materials and addresses of 
information sources. 
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Parti 



Selecting an Attemate Keyboard: 
The Technolc^ Team 



When a stiKieiU enters the dassroran or hmne with 
a compster i^em that htdnd^ as ahemate key* 
board, a signiTtcant event in the process of selecting 
and using an ^temme fceyixniti has ah-ea^ oc- 
curred. Maay times, the individual who wiil be 
respcmsil^ for helfmig the stuf^t use ths l^4x»rd 
to at^knie atadenuc c^'ectives WBS 1^ inwiriv(»i m ks 
origb^ seleoion. It is impcntaitt for the teacher or 
odier persm «^ works with the irtodent to under' 
stiuid thR dc»3^on-maldi^ process IhsA took place. 

The selection of the most appropriate alternate 
ke)toani for tbe ittufknt depemis on input from a 
team of incSviduals who know txith the student and 
the Maitemie eawcMiment. The number of people on 
the tesnn often depemk on the a^ am! caj»bilitses 
of the stttdost; the more pI^Rocaiiy unpaired the stu- 
dent, the more complex the decision. The 
profes^on^ invi^ved usually indude: 

• An occufKitkmal or pineal theraplsl who can 
provide Ukformatbn on the student's physit^ ca- 
pabilities. 

• A classroom teacher -either regular or ^>edal 
education — who is aware of the academic tasks to 
be accomplished with the computer. 

• A technology spedalist with kno«^edge the 
variety d'tedmolo^cal altemath«s avail^)le. 

• A special educator with expertise in how one or 
more physical impairments affect academic 
learning. 

Dependti^ra the student's individttal characteris- 
tics and academic needs, c^her people, sudi as a 
school pi^diol(^t, n»(Hcal doctor, speech-lan- 
guage pathologist, rehabilitation engineer, or 
vocatiooa! counselor, may also be ^Ued upon to 
partidpate directly or mdiret^ly in the dedsion-mak- 
ifl^ process. 

Not all members of the technolc^ team are 
orctfessional educators or andllary personnel. 



Parents or guardians of tte student also have an 
active rde to play. As the "first teachers'* of the 
aiKi^it, pEurents have knowie^ge I»dw their chihi 
has fosctkH^ over time and have the final respon- 
sibility fw the welfare of the student. Caregivers or 
pan^m^E^cmdls Bw or wwk with the student 
at home or during the school d^ have much direct 
a>mac^ with the stud^. TV ai»lent, regards of 
hb or her iriiy»cal cnr cof^ive fum^itming, Es a stHtte- 
tinM» overlooked, but extren^y tmpcMrtatf, member 
of the teant A sludent^s infuit - verbal or nom«rfoaI, 
a cry, or a well-expressed statement- must be 
trcati^ as ^oificam tnforroatifm. A student wHbo is 
able to comprehend and to take part in the discussion 
frequently has specie requurements for computer 
accm. 

The results of the team's efftnt may be a recom- 
m«uiitfk»i of one at more ahenurie keyb(»rds th^ 
will fit tl» student's (%5tcal, oc^utive, ai^acafkmtc 
needs. If the stu(k»t omnot toudi the keyboard with 
flttgeis <H- hands, ancHher dedsion must be made 
abotf how the ^wkat .viU ao^ the keyboard. Most 
teams could easily come up with a description of an 
"ideal" keyboard for each individual student; how- 
ever, in rea&ty, a ctmipromi^^ mu^ usually be made 
between the ttteal, and what b aviulable commer- 
cially, indttdtag the inherent limitations of a 
partkular keyboard or access roc^od. 

Once the technology team has reached a consensus 
and oNained iSw fksired equipment, team members 
assemble the components in a way that meets the 
student's n^di and then teach the atulent to operate 
the keybc»rd. At tim point, many team members 
assmne a consuhfrtive role. The people who work 
dosem with tl» student -da^room teachers, the 
parafHt^4^»<niaIs, and the parents- will determine 
how and to wiurt extmt to iroplemem the use of the 
alternate keyboard in the learning environment. 
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Part 2 

The Student-Computer Team 



What You Need To Know About 
The Device 

If an ahemate keyboard is to be an effcdive tocrf for 
a ^ude^ wth a phy»caJ Isipainwat, the lodrnduai 
supc^m^^ the use (tf the syittem 
k]Ki«4e<^ about both the aiad t^ nAttdent 
Although one w mom numbers of the t^hmilc^ 
team have mstalled the dev»» for studbit mc and 
have trdimd dtiic fitttdeot^ ttese team n^nbers will 
prolnbly uc^ be n^pousS^ fm the ch^c^ opera- 
ticm of the devke m the m^em^ scbod or home 
eimixmrneut (See Af^peudix A fw irore iafcmatkm 
sSxm ahemate k^iboaid ''i^^c^^ 

The team m^beis should prcmde tl^ f ad^mg 
adub (tte person w1k> works with tim Awiem) wih 
the fdlowing mfimsuobu and instructions. 

Fiuwlioiis and UmKatlons of the DevN:e 

What b the device supposed to do? What can't U 
do? Brochures mid cAher mformatkm from ti^ ven* 
dor provkfe a foundation fm m:iiA^r^and»i^ the 
purpc^ of device. (See abo the glossary in Ap- 
pendix B). Written ii^cHrmattmi« however^ is no 
sul^ute for observation aiKi ham^n experiei^p 
Visk ancriherstuibmt who is ii^ng the device or ii^tdb 
a videotape dena^nstraiion of the ckvke m use. Put 
ycmrself in the stmlent's plsM and the device 
yoursetf to perfcmn an actual task* Type a leUer us^ 
a ^tch m a headstidL Even the mo^ sof^* 
ticated tec^umtc^ reqiwes addHic^ cognHive ot 
physical tffi^ from tbo stuctent. Ym need to un^* 
^and the device well em^ugh to have reasonable 
esq^ectattons of what the indent viill be able to ac** 
complish. 

titfomtation About Sottwaro 

Depending on the specific keybwrd and cm the 
caf^bifities of the student^ tl^ device may allow the 
c^perat>on i^: (a) any software that runs on the 
stmfeiU^s comfHUc^ system^ (b) tnsist softuwe that 
runs on the studem's computer f^em» i^oviding 
that a cu^on^zed ^tup for a keybrard emulating 
mterface has been (tested (see the g|f>mry m 
Appendix B); or (c) a limited sc^ of raftwai^ that 
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has b^i spec^ndly wrfttra fw this ^temate key* 
board 

As the student^s academic needs and abtitti» 
chai^ whtitkmal sstnps be needed Ycm can 
pa^jpate in the cu^cmyni^ process by setecting 
q;^m^m^e sdStware lu^ l^gh^ int^^ 
tedrndc^ team tte vms&m r^ardu^ the key* 
board mfrnt mmled to ran tie s<^tware. 

Preparing ttm Keytosfd for SUident Use 

Activatiog th^ kqjiixMnd may be as 9^1^ 
cm the oomfHtter, w it m^ hmdve tl^ »Ming of 
equt{Hnent tocher and the hiding of a specialised 
softfweiKAup, EvwfHtwedures that afqsear ccmpli- 
c^ed require cmiy that y(Himeft%foQow 
in a specific wder, Aiqione who«4& be as»sti^ the 
stfH&mt shotdd pvticipate ht a ^oft trainiiq^s^on 
tau^t by a member of the technolo^ te^. 

ReqiK^ a ^monttnoion; take careful not^ if no 
junqsfified* wrdten inslnictiDns are arable. Then, 
ttsis^ ycmr ncAes, perform the sequence yourself 
imder superv^km, Revke your ncAes» indudhig each 
detmlf fmd po^ a o^^y of them next to the stiKlenl^s 
work^altcm or on the dcvkc itselTlf it h necessary 
to attach or cable components of the sy^era, label or 
cdor*code the ccmsponents so they can be matched 
up ea^. Mark ciA>h» *this side up" if there is a right 
and wrcn^ way to iMach them. Reqt^ a copy of the 
user documc^tatkm oat naanual for ^mr reference. 

Ask qi^stions^ even if ifaey seem tnsipiificant or 
sUIy. it is ea^ for someone very familiar with en- 
abling technology to forget to mention an 
important aspect of using the device. Take time to 
lemrn about common problems that others have 
experienced ami what you can do to pret-ent or 
solve thcM in^dbletns. (See Part 3 for help in pre* 
venting prd>len^ and for troubleshootiDg hints*) 

Beoiuse a student's ability to operate the device 
may vary because of fatigue or a temfM>rary change 
in phy»cal capatrility, you also need to know if the 
rate at which the student accesses the device can 
changed imd how to dian^ it. 
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PQ9m Sotffce ConsktefBttons 

Aftboi^ many abonate keylroards and comtoi 
im^im cnfy reqniit attBciiiii»it Id the 
toop&ditt, vshas also reqnbe a sq^arate somec of 
pow». Sevtxa! Idmis ke^x»rds must be i^ug^ 
dtotly into an ebarical outto. Augm^Btive ohw- 
municatioti devices, designed for portabk use, 
usually have internal lechvgei^ batlerbs. When 
dbedevkcly means jrfanaaditiMyftfTOaialwyy wp^ 
indicates a "battery JonT state, the device wiQ soon 
inactivate itself to |»-event toss i^stored infomiat^ 
Altho^ most of these devices can operate on 120 
AC ajrrent, recharging will take place only when the 
devi<« is loraed off and "on chaiigc" for a specified 
number of hours. Optical headpointers also require 
rei^ular diai^g; "l^attery low" status is usually not 
dircaly indicated. 

When tnd How to Call for Help 

Where can you rrach a tedmolosy team metier 
or other "eitpert** if you have additional qu^ions or 
need help? Are there qjeollc times during the day 
when such a person can be easily reached? Vendrn 
of devices often have toll-free "Help Lines" staffed 
by techttidans viim can c^en sc^ jst^k^ quicUy 
and eaaly over the telephone. 

Other resources include user groups, whkb are 
composed <^ parents and prof^onals mterested in 
sharii^ information on a spec^ device, or enid)Img- 
technology (SIGs), whi<^ are specta! interest groups 
that are often part of local compuier chibs. Many 
^aies mm have enabHng-te<^noh3gy r^sounx cen- 
ters. These centers, which are operated by state 
^odosor by a groupdrconsumerssuch asmembm 
of the Alliance fof Technology Access^ can iaro<vi(fe 
technical as^stance smd trunbg. (See Appendix C 
for available resources.) 

How to Invohfo tfie SUident 

A kmg-rauge goal for the adult fadiitator s to pass 
the respcmibility for the day-to^y op^atbn of the 
computer ^em to the studem. Dependii^ on the 
age and cognitive abOity of tht student, ins or her 
involvement hi the (^penoion, matnteaanoe, ami trou* 
bleshooting aspects of the device may be 
ai^prt^xritf e» An experienced toer o$ enabBof tech* 
nAifff ttttds to understand how the com{wter and 
alternate k^fboard w(^k together. Even though the 
studem mi^ m^ be {i^qrsically al^ to att»di compo- 
nents €tf k»d disks, the student shouk! be ;^e to 
direct others to do those tasks when it is necessary. 



What You Nood To Know About 
The Student 

Tix most important component of the syaem is not 
the computer or the alternate keyboard-it is the 

How the Stwiem Feels About the Device 

If tbe stu^nt had input into the setectkm of the 
ttevke-of- if Iffi » sl^ B very yom^'-acce{tfimce 
may mx be a f^Iem. However, both children and 
adubs may resist chas^. Ai^i^ way of perftmniog 
a task ims^ whh k adUittonal (fenamis and appre- 
hensioa. Fw example, a audent who has ahvays been 
dependent on cHhers for writing tasia may value ibe 
human ctmtact more than the independence pro- 
vided by a computer. Some young peo}^ m their 
d^ire to Ix: ^ everyom; else,** may dc^^ a^ttst 
uss% enabling technotcgy m favor of a less eflident 
meUiod orno method at all 

During the eacdtement of learning about a new 
techndogy, remember to Usten to and observe the 
studoBL An oo^^c^iig jnrdblem may require the selec- 
tion f^mu^ho- devk» or consultation with a school 
comiselm- or {^^chdc^. 

How tte StiHfent Hes Been Taught To Use 
the Device 

If the student is a young or novice technology user, 
il may be your le^ionsitMlity to maintain and rein- 
the mpttt s^ taugltt a member of the 
tedaK^ogy team. Learning about the device win be 
of ^eat vahie, but your ability to continue with the 
technique that wo'e initialiy tat^t will benefit the 
student even more, 

Obs«vii% several teaddn^ sessions and noting 
vibsA the ctmsultant says and does with the student 
provides additional knowledge not f<Mmd in anyman- 
ual mr userdocumentatkm. Rde frying the stuttent's 
part m a teadnag session and ieanui^ to use the 
dcmx m tlw student did, presents another view of 
thefffoce^ 

How to Position the Student with the Device 

Posilionii^ b a o-ndal factor that affects the 
student's abiKty to use an alternate keyboard. Proper 
posiUcHm^ which Ui^mcs normal movonent pat- 
terns, makes functional use of head and arms 
possa]te.T1ie wdl-po»tiofied ^udent is ni a comfort- 
able position that offers necessary support to 
dea^nated parts of the body. 
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Students may access a keyboard from a lying, 
seated, €»* ^ai»&% pasitkn; m of tittse pos^^»^ 
the stt^em's body mast be atkqiit^ safjpoit^ 
tlffi ^ffisnxm, tl» m^raky ^^iidents with SfiuS- 
cant phy^cal inqKsinnam wiO erai^tqr a K^ing 
system that Gis tiaax specific requirctc^nts. Because 
accesai^ a k^boaid, whh or wUhoBt a cofltr(^ utter- 
foce (see ^ f^sssary m Appendix B), requires the 
student to perfcra new tasks, the ^iKknt's po^tbn- 
ing ta wheeldiatr components may change as the 
computer system dcvebps. Input from an occupa- 
tional therapist is esscntiai !o the arrangement of the 
cmnponenis of the sy^em and the student. The phys- 
ical relationship among student^ computer, alternate 
keyboard, and cssmtA interface determines how ef- 
fidcnlly the «udenl uses the computer. 

Once the student is correoly positioned, the place- 
ment of the control interface is determined. A 
keyboani or swach must be placed so that the student 
can activate it without unnecessary fatigue or inter- 
ference with therapeutic g«»ls. 

The computer and peripheral (monitor, printer, 
and disk drive) may also be part of the complete 
system. Placed to eliminate gtere from windows or 
overhead lighting, the monitor should be easily 
viewed by the correctly positioned student. Opera- 
tion of the printer or disk drive may necessitate 
additional adaptations or specialized furniture. 

If the student has complex portioning needs, re- 
quest that the occupational therapist provide 
photographs or diagrams of the complete arrange- 
ment of student, chair, device, and control interface 
for easy reference by aQ who work with the j^udent. 
To maintain consistency, use pieces of tape or (Ahat 
markers on the table or work surface as visual re- 
minders of placements. 

Positioning is an ongoing process. Chan^ in the 
student's physical condilior, the seating system, or 
the classroom setting may require a reassessment 
from the therapist. Changes in a student's positioning 
should be made only with the guidance of a qualified 
occupational or physical therajMSt. 

Strategies for Enhancing Independence 

One reason for providing students with enabling 
tcdmology is to dsvelop their independence - both 
in academic tasks and in future vocational and per- 
sonal activities. The process begins with the 
appropriate involvcmcn! <rf students in the selection 
of the computer, alternate keyboard, and control 
mterface. Provkiing necessary physical adaptations 
and training in maintenance and upkeep make it 
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pcKsble for students to b^;in assuming Fesponsil»Iity 
for their am cquifsncnt. 

Moa Students who can operate a raw^uter can also 
tore it cm. WUh the touch of a butt<m or toggle, 
standard power stri|» arrai^ed with a surge protec- 
tor turn on all compraaenis of asy^em simuhanecmly 
and can be positioi^ on the ed^ or leg of a table 
for convenient access. For students d4k» require a 
larger or mwe sensiliw target area, adapts power 
bars turn «j with the press ofa switch or the pressure 
of awheekhair cKiafloorpad. 

Dttic gjudes and hdders enable ^udents to select 
and place prc^rams and data <Usksintothe drive. The 
semi-rigid 33 in. di^ are usually e«»er to mampu* 
late and insert than the more flodble 525 in. disks. 
The addition a hard drive eliminates much disk 
handling; disk management programs automate the 
loadmg of programs and files. 

Because students who require ahcmatj keyboards 
may also have difficulty cjqpressing themselves in 
speech, consultation with a sp^ch-langua^ patbol- 
ojpist will help determine the need for additions to the 
student's expressive vocabulary. Both the stiKicni 
who signs ami the student who uses an augmentative 
commimicalion device must be able to ask questions, 
offer suffic&lions, and alert others to pioWems, Stu- 
dents need the ability to communicate statements 
such as: 

• "Is it time to use the computer?" 

• "I need to use the computer." 

• "That's not the right disk." 

• "The printer won't print." 

• "The battery is low." 

Adults and students in the home and classroom 
signing environment will need to learn the new signs 
and bow to respond to them. The augmentative com- 
monicatios device may require additional 
programming of words and phrases, which the stu- 
dent must learn to retrieve at the proper time. If the 
student is using the communication devkc as the 
alternate keyboard, provisions must be made for the 
student to move between "communication" and 
"computer" mode. When control interfaces prevent 
the indent from accessing both the communication 
device and computer, the student must have a 
method of indicating a dcwrc to communicate and a 
backup communication sy^em, such as a communi- 
cation board, with which to communicate. 
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Using Altemate Keyboards with 
Academic Instruction 

Because of the effort invoIvBd in the selection, 
acqui^icm, and setup of an altercate kej^board and 
cmof^&a syiftem, it b easy to overlocdc the mc^ 
importam aspect-how the student will um the key- 
board to Msadeii^ oli}ective& Alt^Hi^ the 
sasffi geiKiai i^itKapIes of soltwan si^dlKn api^ 
ff»- ^ii^ite viHb or without i^^sscal tmisairaie^ 
Uie task of seleding iitttr»aioiaI strftware tb^ can 
be u^d with the abemate kc>4>oard sometimes 
challen^ even the most experienced educators. To 
do so efTecUvely requires that oi» have b-deplh 
knowledge of: (a) semkSsk software, (b) the capabil- 
ities and limitations of the alternate input device, and 
(c) the student's physical and cognitive functionii^ 

Educators working with indents u&mg the stan- 
dard ke^xjard haw the luxury of many software 
programs from «^ch to choose. When a student has 
a physical impairment, the first conaderation isoflen 
"What is the student able to do with the alternate 
keyboard?" If the student is unable, physically or 
cognilivcly, to access all the keys of the standard 
keyboard, software must be selected with these limi- 
tatbns and the student's educational c*jcctives in 
mind. 

Successful implementation of an alternate key- 
board calls for consideration and possible 
modiffcalion of the academic djjcctivw specified in 
the curriculum. The following examfrfes ifiu^rate 
how a combination of enabling technology, software, 
and curriculum modifications can support educa- 
tional cAjeaives for «udent&,Thc examples illustrate 
four major categories. Each is based on the amount 
of curriculum niodification required and differences 
IB academic c^ectivK. 

No Modification of the Academic Task 

• In a hi^-scbool word processing class. Bob, a 
proficient Braille writer and reader, inputs and 
edits text with his BraiUe keyboard and display. 
At the end of the session, he sends his work to the 
printer, prints the assignment, and hands it in. 

• Kathy, whose plans after high sdiool include a 
career in computer-asseted drafting, directs the 
on-screen cursorwith afoot -controlled expanded 
keyboard placed on the floor. 

• Eight-year-old Juan receives A's on his arithme- 
tic worksheets. Each weekend, his parents use an 
optical character reader to scan the next week's 



worksheets into the computes-. Usiag his joyM;ick 
and an alternate keyboard, Juan enters his an- 
swers and turns in his comjdeted worksheet. 

Soma Modmcatton of the Academic Task 

• Sally operates her computer throng a switcb- 
controUed alternate ke)board. She is an esacUent 
student wk»e "handicap" is the time and effort 
necessary for her to oomptete her schodwork. 
Her teachers ha^-e shortened Icn^hy ass^mcnts 
for her. if she can do the roost dilftcult questions 
corrcdly, she neal not complete the easier ones. 

• White the first-grade dass completes a workbook 
lesson on matching upper-and lower-case letters, 
Fred, with the help of a mini-keyboard, accesses 
a software pn^ram. To progress through the 
alphabet, he must selert the letter on his keyboard 
that matches the one displayed on the screen. 

• In a preschool special education class, the goal is 
for the children to learn to sssodatc the name of 
an dt^ca with the object itself. Cassandra uses an 
^ematt keyboard and software with an overlay 
that has been designed for this tasJc. 

Modifteatlon of the Academic Task with 
Simitar Educational ObiectlveB 

• As part of a middle-school biology class, the siu- 
dents must demonstrate the ability to use a simple 
microscope. In the resource room, Jim, uwng an 
expwded keyboard and customized setup, simu- 
lates the physical manipulation of the microscope 
with a sofhvarc prt^am, 

• A second-grade teacher has decided to focus her 
efforts on developing her students' reading com- 
prehension. The workbook for the students 
contains sbcat stories and a series of questions 
about the content of each stoxy. Ann^can access the 
C(»nputer through her communication device, but 
is jMrescntly limited toe^ selections. Her teacher 
has found a software program that closely paral- 
lels the tesdbook. Because the program requires 
the use of only Utt return key, spacebar, and five 
numbers, Anne can operate it independently. 

• Jake and his dassnnalcs are required to research a 
tc^ic in the encyclopedia and to tarn in a sum- 
mary of their notes. Although he cannot 
manipulate the pages ofa book, Jalcc pcrfwrns his 
research with a tcleconmiunications program 
and an on-line encyclopedia, and dictates his 
notes into a tape recorder. 
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• Afu»-apfuliciiS8riysix»essfolfieldtf^thestii* 
dems are writii% lhaak-ymi notes to th& ixarent 
chaperons Amy's eipanded keyboard been 

noCe. The m^rla^on the keyboard contains jih- 
tures that OKTespond to the {»t^anuned words. 
When she touchy a pkturc, an entire word, 
spdkd «MTCctly, appears on the screen. When 
she touches the square wth a picture of a printer, 
the keyboard sencb a "prial" ccwunand to the 
computer, and her thank-you note prints out. 

lyiodificatiofi of the Acadetnto Task wtth 
Different Educatfonai Objectives 

• The fourth-grade project for the semester is 
"dinosaurs,'* Each of the students has been as- 
signed a type of dinosaur and the task of finding 
out what that dinosaur ate, when it existed, how 
large it was, and so forth. Tyrone, who has a 
physical impairment and whose reading abihty is 
several years below grade level, enters the results 
of his classmates' work into a simple database he 
and his teacher created. 

• John, enrdled in a computer class with a^-ap- 
propriatc peers, has neither the phyacal nor 
cognitive at»Uty to follow the standard Introduc- 
Hon to ComfHiters curriculum. Instead, he uses an 
alternate keyboard and software designed to 
teach beginning computer skills to younger chil- 
dren. 

Arranging the Environment for 
Computer Use 

The physical arrangement and placement of the 
student's computer system in the home or classroom 
will affect the ability of the student to ujk; it efFeclively 
and with maximum independence. 

Laptop Computers 

The laptop portable systems of nonambulatory 
students may be carried under or behind the wheel- 
chair seat, embedded in a laj^ray, or mounted to 
the side of the chair. The power jack rcasplacle 
should be located for convenient rediargu^ or op- 
eration off the electrical outlet. The 
angle-dependent LCD screens of laptop systems 



necfssifarr careful portioning and diffuse %hting to 
prevent gkre and to increase vi^>ifity. 

The needs of the student, as well as the purpose 
and frequency of use, determine the placemeiU of a 
aatiiMiary ccMnputer Systran. Some diHdren may find 
it easier to access computers placed on <»- bw to the 
flow. In the home, resource room, or computer lab, 
computers arran^ against ti^ wall manmizc use of 
space, conceal unsi^tty cables, and provide access 
to electrical wall outlets. 

A student who frequently uses a computer through- 
out the school day may need a system on his or hei 
classroom desk to participate in classnxwn activities. 
Enclosing power cords in prtrtedive floor strips and 
bundling cables tessens the poss9»Iity of acddents 
involving computers or stiutents. Avoid traditional 
wheelchair onnputer fumitmx with high backs and 
si{k»; these make it difficult for the student to see 
and be seen. To decrease distracting printer noise, 
enclose the printer in a soundproof printer cover. 

When a «alionary awnputer must move from class 
to class with a student, addititraal safety precautions 
are necessary. A troOey that is i^)ecifkally designed 
for transportation of computer systems and that 
allows the secure fastening of system components 
prf^eOs ccnnputers and students. Protective inserts 
are available to insert into the disk drive, and the 
drive door is closed before moving the computer. If 
the computer has a hard drive, you may need to enter 
a command that prmects the delicate mechanism 
from possible damage. 

Conclusion 

Facilitating the effective use of computers for stu- 
dents with fhysksd impairments requires knowledge 
of computer equipment and the students' capabilities 
and needs, and a large dose of creativity. Most of the 
alternate keyboard and interface systems result from 
the creative energies of people who were lodui^ for 
ways to enhance the communication skills of mdivid- 
uals with disabilities. We hope that you may discover 
uses, portions, and applications that will in turn 
enable other students— and teachers -to meet their 
own educational and personal (^jecttves. 
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Parts 

Precautions and Troubleshooting 



Preventing Problems 

As you iaaease the comfikidtf of a compoter sys- 
tem to mi|HY)ve its iimctsonafity for a ttudem with a 
l^yucal im{>^rment, yoo tacrease the dianc^ of 
p<4eiitial pit^dems. Ffxrtusaiely, am]de |)racautions 
can prevent the most frequent problems from occur- 
ring. 

Inoreastt Yotir Knowledge of the Devtee 

Profit from the expeiienas of aiher veers. Vrofd' 
sional ma^izines and other publications feature 
artidiK on how partial devices (^lerate. Itt»rvke 
trattting wc^lshqis and ctrnferesres foctoiiig on 
technology for dudents with physical impairments 
frequently include workshops for Nooning and 
experienced users. 

Keep Slep-hy-Step DirecUons Cwrmit and 
Visa»Ie 

You vfSl soon outgrow tbe nml for a detailed set 
of instnicticms on haw to wtivate the studem's sys- 
tem. However, yoa may nai always be there. Other 
adohs in tbe dassroom c»- famify members may need 
to as»a the student in your d>sence. Include with the 
instructions a copy (rfthe Troub^oMing Checklist 
from Pi^ II of this guide. 

Backup Computer Programs and Setups 

Professional computer users make it a practice to 
maintain a lockup co^y of data and programs. Didts 
cm be accidentfy er^ed, bettf or d^wyed. If Uie 
studem requires ct^omization throi^ a si^tware 
setup progrun for an altemate keyboard, state a 
cc^ c^the cunent vmion clearly labeled vnnh the 
title, Mtf<tettt's mme, md di^e In a safe j^aee. If the 
or^nal b dmnagpd, make a copy erf the backup and 
use that Make a backup copy of any student work 
that canm^ be ea»ly redcme. 

Wnte-fffotect fIo|^ disks to prevent inadvertent 
changes m a cttstom^ setup by: (a) pladi^a t^ 
ovct the luAdk (da S.2S inch disk or (b) slidmg the 
write-protect tab of a 3.5 inch (fisk to the "ctosed** 
portion. 



Although they arc not as vulnerabte as flof^M^ 
hard tbives can also faU or be aoaftentally «rassd. To 
be safe, back up informaticHi cm the hard drive to 
floppy disks or loan eslemal backup. 

Take Care of Cables 

06Ies, groups of wires covert with a fkxible 
nAk^Gf C(Mtth^ cany mfiofmsAion b^ween compo* 
nents df the cmnpttter sysxasL When they beccmie 
damag^ the system wffl (C^jerale erratically or not at 
aSL Av(»d reimmng or rq^sdn^ C{d)le5 ii^«enever 
p(ss£i^. ScTcw down {»nna&entfy (daced cabtes to 
piwent Uiem fixmi cnnmg kxxK. 

Grille whh |mB on e&her end are frag^ and jntme 
to dam^e. Label or color -code connections and 
nmk catks nhis ade up." j^ranfttii^ to insert a 
comedsa vps^ (fanra m mherwise mcorrectfy will 
bend or Ineiak a pm. Bent pns nuqr iMmietm^ be 
manually stra^oif^ bitt th^ eventuaOy bretk oit 
Ot^ dufdicates frequei^ handled caMes to 
pre\«iu interruii^fm id the student's access to the 
compmer. 

Store cables carefttlfy, pankidariy cables that arc 
attiKhed to batt«y char^is. Loop the csA^ in a 
drde (8- %ure eig^ and fasten it with a twi^-tie to 
pre^nt bencBng or breaking the imerual wnxs. 

ESminate Statto and Power f^robfema 

Make it a rule to turn the computer before 
I^t^f^ng or unj^s^gli^ ^lythsDg. Ev»i inserting a 
switdi iitto a smtdi iato'face may generMe oiot^ 
statk to mterf^ wtth t%« <^>eraticm (tf the confer. 

Some environments, especially in the winter 
mcmthSf are tfatic intme. Amstatic mats and sprays 
h^ to coiUnd in the vidttity oi the compmer. 

Avoid opening tbe computer unless ytni know what 
you are dcasg. Before touchi^ anythii^ iiijyde the 
ccanputer^ you must ginound j^ursdf by touching the 
power s^^ box first to disdiai^se static electricity 
from yow body and to {vevent serious dm&age to tbe 
i^ernai ^mtry. 

Aoc<»sori^ sudi as fans aad svt^ pr<Aectors 
(sometbnes comUned in one unit) preveitt problems. 
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Heat buildup inside the computea- can cause the 
computer to operate inoofmlfy. If the alternate 
input device necessitated the addition of internal 
anaih boards, a^^ intonal or external fan is neces- 
sary. Surge protectors protect the computer from 
wide variitfions in electik: current. 

Troubleshooting Techniques 

When, desj«tc aB your care and precautions, some- 
thiog does go wrong- the scan won't scan or the 
keyboard doesn't respcuKi- don't panic. Most of 
the probbms that occur with computers are easily 
remedied. 

Sometimes there is no discernible reason for a 
problem. Remove the softvkrarc from the disk drive 
and turn off the computer. Wait a minute, cross your 
fingers, and repeal the aart-up procedure. If the prob- 
fem remams, befae seeking expert help, perform your 



own trouUesbooting prooedttre (sec the following 
checJcSst). In the m^ority of cases, a{^>arent mal- 
functions are c^ttcd by somethirtg as simple as a 
loose cable or electrical connection. 

For more sertoiK oon^TUter malfunctions, the most 
efiiciest sdulion is to isolate the prohrfcm - the prdv 
lem cant be solved until it is defined. Because the 
computer system b composed of separate compo- 
nents, allof whid> are interrelated, a pfdWem with 
one component affects the eitftrc system. If possible, 
place components one at a time from a system that 
do» work into a system that is malfunctioning, and 
that will eventually identify the proWem. 

As you trouble^wot, take mucs on what you ob- 
serve, b<Hh for your own use and (or the use of others 
who may be assisting, If you change equipment or 
software settings, write down the original setting for 
later reference. 
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Computer 

□ Istliec(Mnp^£i-oo?Ifpovi«rc(^are|4tiSe4 
into a ccmmum power &np or smge p^ti^Am, 
power musl be turned on at the computer and on 
Ute suip m protector. 

□ Is the monitor on? Have the bi^ttness and con- 
trast beraa&ered? 

O Are power cords attached fimily? Power cords 
may ptiH wvay sii^itfy asd mterfere wUh power 
to the computer and still appear securely at- 
tached. 

□ Are all cid>l»ssecsre? Check eEiUes,p»tk»lariy 
those mth ima^SS, ami reiitt^ careliiUy. Cable 
proUoiB caise equipmoit to foactibD errati- 
ca%. the i»t^>iem l^substkutii^asinular 
cable thiawcsriks. 

□ Isthecomptiteritsetfw(H-kh%{nt^Iy?F;i3ure 
of tl» ccffltpitter h not vsaaSiy the prt^J^to, bm 
can be Msily decked by running a seif-test for a 
malfinictimi in fts internal drcuitiy. 

□ Has the computer been recratly moved or 
bumped? It is possible for chips or expansion 
cards to becnae bose. If yon are famifiiff with 
the mskle ol the ctmipiita', tam off the cc»aiiniter 
(but dcm't imi^ it) and grmmd yoorsdl Keep- 
ing one iumd on the power si^^, g»at!y pmh 
down on the and drcuit bonrds. 

Software 

□ Has the software been loaded? 

□ Have t}»di^b(%nb^edbtl» correct cnfer? 

□ Does the software run in anc4J^eom|niter? 

□ Do oc^jiesofyour backup disks run? 



Ptoaee keep a copy of tiiis 
ciiecidiet in a convenient 
io^tionl 
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Alternate Keybc^rd or Other 
Enabling Device 

□ IstheMcecm? 

□ Do^U^de^ or its cmitroluiterfi^ require 
chmging? If so» has it been recemly charged? 

□ Docs the device utifizE batteries? Have they been 
replaced recently? Even rechai^gc^Ie batteries 
must be rq^Uwed ev»ittta&)r. 

□ AfeaOamiponentsoftted^4cesecurelycabk»! 
togetlH^? Tmn cSt the con^uter and dieck all 
the i%a»al connectiom. 

□ Has the angle of the "^sual display been 
dbai^»i? 

□ Are thare any Kttii^ lhai could have been al- 
tered? Some devices have controls on the side 
(smaO swkdus arrai^^l in rows) tkal may have 
jarr^ durh% tranqixm. Wi^e down Ute existing 
settu^ (eg., op, doim, down, up, up) and reset 
the switches. 

□ If the device is swUch-operjued, does anther 
smtdhwork? 

Vifhen to Call for Help 

If ym need to cafl the vendor f<» a ^anc e, it helps 
to have t^sf^Kme i»ar the computer, aJtematc 
kej^joard, ^ ccMttrcd htterfac«. Have the folbwii^ 
inf<»matfam avmldite: 

• The computer type. 

• Nas^ version, and sorial number of the device. 

• 1^ sc^lbi^i^ and ven»on nimd>er. 

• Whitfiuii^)aMd, or «^di<b*t happen. 

• The steps you have aheacty taken f»-tr^ to solve 
tbe{nt)blem, 

• AnyemH-nMssQgesdisjdayed 

Keq;> s^ial nundjers ami names of equipment, as 
well as lists ofsoitware and their versicm numbers, in 
a loosc-lc^ nQiebo(A near the computer, with blank 
p^es for rec(»Yiing pn^iems and solutions. 
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The Alternate Keytioard "System" 



The alternate keyboaxd itself is iffiUaHy only pffft of 
the student's cmapatcr systtia. Other possible com- 
ponents include keyboard emulatrng imerfaces, 
omtrol btferfaces, and specialized software pro- 
grams. Although the devices and software are 
desi^sed fw use by noiUec^sically trained individtt- 
ate, ft b useful to have a ^ner^ uucterstancfii^ of 
their c^peratioo. 

Mc^ computers are deseed to reo^ni^ iscom- 
mg informmicm from a ai^e source - Ute iK^^bcard. 
If the student's alternate keyboard docs not send 
mformaticQ ina form th^ the compmer recognizes, 
the dtem^e ke^>oard will reqture a keybcMurd emu- 
lating tnterfoo; (KEI) to naft" to the computer. The 
KEI chai^ die signals from the alternate keyboard 
mto standard keyboard inpufoode** and sestk them 
to the computer. It (grates in mudt the same way as 
a trai»IatDr ttstens to a convereatltNi in one lai^i^ 
and repeats it in another. The computer "uanslator," 
the KEI, is attached or cabled to both the altemate 
keyboard and the (^mpmer. 

A student who canned touch a selection on a key- 
board with his or her hands or with a poinitng dcwce, 
such as a headstick or mouthatick, must use conlrol 
interfaces to select. Control int£^£aces, such as a 
j(^-i^ck, o|«^ headpointor, switch, allow tte 
student to select an ftem without makii% contact with 
the keyboard. Wkh the api^oprialely seized and 
positioned cotoxd interface^ even the ^dent «^o 
has 01^ one oon^ent movemen! can operate a 
ODmputer withoirt touchw^ a keyboard. 

Hw last necKsaiy part of ite student's "altemate 
k^x»rd system" is sdtware. Scmie lAtenuUe k^ 
bauds reqiure special software, wfaidi is fnirposely 
wi^ten to accept ntui^andard keyboard ii^t. These 
keyboards will run tl^ majwity of edwr^icmal 
software |»ra^rams and may not be osdul f<» sttt^itts 
who require access to the same education^ software 
is^ hy thdr dassmates. In additkm* some KEIs have 
their own sposal sdtware that mu:^ be lo«hMi into 
the compute. These pr(%rams, called "setup" or 
"cottf guration" programs, cu^omize the operation 
of a particular program or access mdJtod for an 
individual itf udent. 



The fdtoimig is an exaiB|rfe of one indent's setup 
Racbi^ an^n^aiy school student vnih 
cerd»al paUy, dr^ ho' whedkM^, s{»aks throt^ 
an augmentative communication device, and 
ac«ess» a ccmiputer nunvig her l»ad to tcmch 
switch^ I^bced cm tl^ heaths ofhear chak. When 
Rachel needs to use the word processor to write a 
stoiy, her teacher, Mr. Baker, attaches the augnu n- 
tiOivB comnniiM^rtsm device to a KEi aS^d to the 
ccmiiHtter. Mr. Baker tuns <m tl^ comimter, and, in 
secomis, kwids Racfa^s indwidual setup program 
(wh^ tells tte at^nentative c(»mnuniciiti(m devitx 
and tte comimter wUI saad inforamtion to 

each other), then a word proccssii^ i»ognun. When 
Rad^ bq^ to ^ter her i^ory, she tcMK^ies her 
switch (the coiArol inl;iriace) and selects a tetter on 
her aufmoatative comtmunic^Ott device (the alter- 
nate keyboard). Hie (fence »nd$ a mes»ge to the 
KEI, wluch, in turn, sends a letter to the compmer. 

How Alternate KeytK>ards Vary 

Alternate keyboards differ in a number of signifi- 
cant diaracten^ics. 

• Some attach to the computer directly, others re- 
quire a KEI, 

• Some have flat, touch-sensitive surfaces; others 
have separate keys. 

• Some r^uire the siudem to touch the surface 
with a ru^er^ dhen require a coitfrd interface. 

• Some operate with ^andard software; c^rs re- 
qiure qjedalized sdtware. 

Alternate keyboanb ako differ in the keyboard 
arrangement aod in the features that improve access 
by sttt&itfs with physk^ m^^rmei^ The arran^- 
oMmt and naXmt of iten» on the abemate keyboard 
d^wttd oa the chara^eristics ctftfaat keyboaod, the 
student, and the eduodbntd ta^ Some keyboar<k 
may be easily cttstomizsed; symbols, {Hctur^ or even 
real objects may be used to simplify tte ^ysicat or 
cc^nhhv requirements dthe software. Studbnts who 
reqmrc the abilky to produce written work need access 
to the letters, numbers, pimctuatioQ, aad ftmctions of 
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tltt standard keytxtard arrangements. Posable ar- 
rangemoits of ti» Ice^txsard may mchide: 

• QWERTY- the standard typewriter or com- 
puter keyboard. 

• Alfdul^etical-foryDiui^rdiUdren. 

• Frequemyof use —key amazements that in- 
crease effif^ficy. 

Alternate keytx»ff(b are sped&caUy d&dped 
stttttents whh i^iy^cal in^rments and freqi^Jy 
inchide 8d(&i(nud (^(»is. Because a sttuieitt maybe 
tSbie to activBte one key at a time, a "latdbine" 
feature eniAdes the studeitt to perioral qperaUons 
requiring maltl|^ keysOrc^ (such as "siuSl" "a") 
whh s«)uemial (one at a time) ratho* tlum somolta- 
neous ke^trokes. VisuaU auditory, or tactile 
feedback \m the student know that he or ^ has 
successfully made a seletaion. Some kqfbc^uds in- 
clude the optkm abering the rate of selection to 
[»re'(^ ac^fential or incoarect keysiickes. For stu- 
dei^ «1k> cannot thor Gajga^ from ti» keys 
qmckly, aheri^ the key-repeat feature of the key- 
board eliminates the unwanted production of 
muUij^ kiouical keystrdces. Keyboards thtt a^ 
vate with (mly a small mnonnt oS pressme benefit 
^udents with decreased strei^h, Thnn^ software 
or a KEI, it is possible to direct how the coatxvA 
interface and tl^ ke^>oard will work tog^r and 
select customized features for a particular ^udenL 

Types of Alternate Keyboards 

Alternate ke^>oards come in a variety of shapes, 
sizes, and {oaas. Exce^A for th^ fimOiiM, afternate 
ke^xjarcb may be very differem in appearasoxe. Fol- 
lowing are some examples of alternate keyb<KU^ 

Detached Keyboards 

Detadied ke)i>oards may resem!^ standard-az»i 
keyboards accessed directly or they may be specific- 
ally des^psed for use mth one or more switches. 
Standard-sized keyboards require gcmd fine-motor 
sk31s, bm afiowfinr afternate positiomi^ of tki fc^- 
board or the Ui» of spectaKzni <^[Mi(Mis. Switch- 
coated teyboard^ aOow studet^ Who do nc^ have 
the phyacal duDs to directfy access the keyboard to 
utSize the capatnfities of the cranputer. 

CtMnptttiMiSity Corp. - JMcmdnme Keyboard U 

Com{ntte Able htetwork— Te^dxMffd 

EKEG Eiectromcs Co., Ud -RenuHe Keybo<ffd 



KeytmC'-Ih'anAKtylHMffd 
KeyTrcmic-Aey Tnmic Touch PadKeybcxml 

Polytel Computer Products Corp.-JSfjjfwf 60, Key- 
portSOO 

I^remke Romidi Co.-- Qmjmtff- Entry T&mmd 

Sunburst -Muppet Learning Keys 

TASH, Inc. "Men^fnme Keyboofd, MOD Keyboard 

TypcvnisBg In^idte for the Handicapped— 
Dvomk One-Handed Ke^HXtrd 

Venture TcHsIuK^kigii^ Inc. - TtubaSeka 

Zy GO -TETRAscan II 

Expamfed Keyboards 

lEjq^iHled keyboarcU, lar^r than a standard key> 
board, offer huge target areas and keys that are 
spaced more widely apart. Students with limited fine 
msA(x skUb cmt visual impairments frequently use 
escpanded ke)4)oai^ On some (sqpanded keyboarcls, 
k k possiNb to poup k^ tog^ter to form even 
larger targe, areas. Other keyboanb are arran^ for 
efBi^nt VS& ly ^e-fn^ or beadstidk fis^r&. 

Examples: 

Cacd Computer Servicaes - jEijxwrfeirf Pressure Smsi' 
tive Keyboard 

Dunamis, lac— PovxrPad 

OCEG Etectronics Co., Ixd.- Expanded Keyboard; 
Expanded Keyboards far //+. tte, Ilgs^ and 
Mac\ Expanded Keyboards for Garid Personal 
Communicator, Expanded Keyboards for IBM PC, 
AT,XT^9a^PS{2\ EsepauiedKe^fomds for Learn- 
ing Aids; Expmded Keyboards for the AFC; 
Expanded K^otadsf<^ Trace C&aer^s Msmpfde 
Program; Nvi^uil Botffd; T&tKey Board 

EjojepCfonai Qmif^ii^ lnc.-/%nda 
tfoaro 

Ti^ai, htc-MmlvwK Keyboard; IQng Keyboard; 
Levrm^Pad; PClGr^ 

Umoom Ea^eerin^ Inc. - Uniamt Expand^ Key- 
board 

Mini Keyboartis 

Mhualure kqrboanb are appropriate for some in- 
dents, Buc^ as some nKJOthstidc t»efs> who have 
&tceMem fii^-uK^ skills, but a limited rai^ of 
motira. The closely spaced keys of miniature key- 
boards may be arranged so that ifrcquenlly-used keys 
are found in the carter of the keybo»-d. 
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Examptes: 

OjmputabiUty Corp. -Mm Membrane Keyboard 
iaTcradi Systems— ill^ Wmd K^twrnd 

TASH, Inc-Bhoiview MitmOme Keybomt, Mini 

Keyboar±,PCMim 
Unicorn Eo^eenng, Inc.— Model 510 

Augmentative Communication Devices 

Aupt^fltative commiinkatkm (tevioes^wUh the 9p- 
propriate keyboard emulate interface (KEI), alknv 
the user to access the ocMiipitter throi^ li» device. 

Examptes; 

AdafMive CoroflnniKatkMi Service^ Inc. -EvtUPAQ 

Red Vcke\ Sam PAC 
namcBsa-VOIS J60 

Prcntke Romich Co.-U^TiOker, TrntchTalker 
ZYGO^samWnt&iZrGOModei 100 

Chordie Keyboards 

Us^ with or both hands, chonfic keyibcM^ 
bavealimbednan^oficeysandrequtFethestittient 
to depress two or tsm^ keys sismhaneou^, modi 
like pte^i^ clMjrds oa a {Hana Each a»id}batioii 
keys represents a key on the compuler keyboard. The 
six-ke)4d Braille keyboard is a fmniKar example of a 
chordic keyboard. Other cbordic keyboards permit 
students with one usable hand to enter infOTmation 
rapidfy. 

Examples: 

TASH, Iwu-OpHma Kq^foad 

TeleSens<wy--JS{«»/fe Interface Teminal; N(mgat(»% 
VersaBraiUeil-i- 

Touch Screens 

In this ada}Aaai(n}» toudi scre^ Gt tfwr the a»n- 
puter mcHiitor. Hie student indicates selectioia by 
touchh^ a G(»tei^po&£i% area <» the touch scrt^ra. 
Software mu^ be spectlicalty written toaccept toodi- 
SCTcen input; the documentation or software packa^ 
win spe^ toiidi-screea ccnnpatilnlity. 

Example: 

Edmark Corp.-Touchmmtow 

Keyt>08rd Emulating Interfeces 

A keyboard emulating interface (KEI) makes pos- 
sible the use of an alternate keyboard, augmenlalive 
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commumcatic»idevice« or switch as an access device 
to the otHnfHUer. The KEI recdrcs the inCwmation 

fnm the abemal^ aooess. ctevice mA soids h to the 

Examples: 

Adi^ttive Qnomunication Systems, lac—Emubaor 
JbrAj^ tiei Af^ He &ani!y; EmukUarfa-IBM 
gndCompa^fkr. MS»DOS and PS/2 compittos. 

CDniputAbi&tyCorp.-yl«i+ Me: A{^ He family, 
MS-DC^ compmors, PS/2; and Madm osh. 

JcdmOon Developmental Equijanent, Inc- 
Adi^ve Brmmme: A{^e He family; KE:NH'. 

Prentke Rramdi Co. -AKi-2E', Apple He family; 
Kill MS-DOS computers. 

RegenesisDevekqnnent Coqh-Regenesis Keyboard 
Expander. MS-DOS computers. 

TASH,Inc.~iPC-4J.A;fCSma/>t/J>.: MS-DOS 
computers. 

TeleSensory-fi/T+ ; Soft BJT: MS-DOS comput- 
ers. 

Words + -Expanded Keyboard Emulator, Software 
Keyboard Emulator. MS-DOS computers, 

ZYGO Industries, Inc. -ZYGO Emulator. Apple 
II + , Apple lie family. 

Control Inteffeces 

Control interfaces allow the student who cannot 
touch a keyboard to select an item by operating a 
switch, joystick, or optical headpmnter. 

Exan^ples: 

Don Johnston I>evek>pmental Equipment, Inc.— 

Multiple Switch Box; Porter 
Dunamis, Inc. -PowerPort 

Swftdies 

Switches, or on/off devices, are used by very young 
students or students with severe physical im- 
pairments. To use a switch, the student must be able 
to make a consistent, controlled movement of some 
bodypart. Although some switches detect movemeiU 
or sound, in most cases the indent is indirect contact 
with the switch and nnist make a movement, however 
slif^ to activate it. Switches may be used singly or in 
groups of two or more. 

Matching the student with the correct switch re- 
quires a team effort and trial use over a period of 
lime. Switches vary wdely according to how they are 



aoceisii^ the feedback provided, tl» type of nujve- 
meat reqmred,aiu) the ainoantc^pi^ureneccss^ 
for acdh«tk»L litt iavolvra^ im oaaq»- 
tiooal therapist is essential to detemine the type of 
sod mkdx placanoit thai mU alhnrt^ Ro- 
dent ^fobm access wUhcad caasing mdm fiat^ue 
m vaSexf^s^ mth thorapeittic ob^tives. 

The luge nuiid>er ai iSSetcat typ^ of swatches 
permiu tte setectkm ctf e ^pedfic swkch to ii»et an 
mdrndual student's need. The followifig companies 
mark^ a varj^ switdies. 

ComptitAbilUy 
Creal^ Smtch Indo^ries 

Johnston Development EquipuKnt, Inc. 
Prenlke Romich Company 
TASH, Inc. 

Scanning 

The most common switch access method is scan- 
ning—a selection technique whereby the student 
indicates a choice from a sequential presentation of 
selections. 

As do other alternate input devices, switches re- 
quire software written speiificany to accept switch 
input or a KEI to access standard unmodified soft- 
ware pn^rams. The specialized software or the KEI 
allows customization for individual students. The 
scan method, rate, speed, or the selections thcro- 
selves may be altered to meet the requirements of the 
student or the software. For example, a preschooler 
might access an unmodified early learning software 
pn^am with a KEI, single switch, and a cu^omized 
setup which includes only the few sclcaions neces- 
sary to operate the program. 

On an alternate keyboard that uses scanning as 
input, eadb possible selection is associated with a 
small light-emitting diode (LED). When the light 
comes on next to the desired selection, the student 
indicates his or her choice. In a typical scamiiog 
situation, selcctxms are automatically presented on 
the alternate keyboard, from left to right and top to 
bottom, one at a time, or in groups. One Section or 
group is visually singled out by the device. The stu- 
dent activates the switch when the desired selection 
is reached. 

When the selecticms are presented sequentally, in 
a fixed order, the scan is referred to as a linear scan. 
Using the ^andard typewriter layout as an example, 




a linear s<an would present -Q," then nv," *E," "R," 
"T," " Y," and so fiHth, and then proceed to the next 
row of keys. Hic LED would %ht up under each 
letter in turn. To enter the letter "M," the student 
waits for the cHher 25 tetters to be presented, then 
presses the switch when the LED under the "M" 
ii^ 

In a row-adumn scan, an array of seJections k 
jat»ent«l The device scatB by rows; a row » 
mdicaled, the device then scans by w^umn. U»ng the 
familiar typewriter layout, m a row-cohmm scan, the 
LED lights under the letters "QWERTYUIOP," 
then -ASDFGHJKU'» then "ZXCVBNM." When 
the student selects a row, each letter in the row is 
presented in turn. 

The student may use one of several different meth- 
ods to choose the item. The method chosen largely 
depends on the student's physical abilities. How 
quickly can the student press or release a switch? Can 
the student operate one or several switdics? Does 
the ^udent fatigue quickly? The following are four 
different methods of scanning: 

• Automatic scan- the student presses the switch 
to bepn the scan, then waits as the selections, 
individual or group, are presented. When the 
LED lighl(s) reach the desired selection, the stu- 
dent presses the switch. 

• Step scan - uses the same presentation format as 
the automatic scan, but the student does not de- 
pend on the device to present the next selection. 
The student activates the switch repetitively to 
move the fi^t from selection to selection. When 
the LED under the desired selection is lit, the 
«udent then waits a pre<ktermined time or presses 
a second switdL 

• Inverse saw— the student presses and docs not 
release the switch until the LED reaches the de- 
sired selection. Releasing the switch mdicates a 
choice. 

• Directed «:an-tbe student who can use two or 
more switehes may ^xcss the keyboard with this 
method. The student directs the LED (up-down, 
teft-right) to a selectioa wth two or more swtf ches 
and selects with another switch. 

Be^tise scanning is a time-cmsuming method of 
access, ahemate keyboards that include scamiii^ as 
an 0|*itm have selections arranged for greater effi- 
dency. The placement of frequently-used letters in 
the upper tft-hand row decrease the amount of 
time the st\h cut must wait untO the LED reaches a 
selection. 
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MoneCods 

sosne smrfcntK, aiifi^^ donblc-swiich Mcmtsc 
oo(& ctffers as eS&»itf B^Biis of oiterii^ <bta. 
M(s^ co^ is m fq^k» for stockntts wiUi Kauted 
movement, bat \**k) have pxxi control ever switch 
I»ess». Ti» codes» wludi iiHUcttte Imm, numbeis* 
and jHaKSOBtUHi marks, are the moR as those used 
by ham radio operators. The student presses one or 
two switd^ to pnxtiice a ccmibinatkm (tf "ifite" ai^ 
"dahs." 

Joystick 

JoystidK, similiar to those t»ed in committer 
games, operate on the same type of ahemae key- 
boards as do switches. As on a scanning keyboard, an 
LED below each selection indicates the active 
choice. As the student moves the joystk^ the light 
nKwes from selection to selection- The student may 
indicate a sclcctioa with the joystick TirrfnUton" or 
by wailing for a set period of time. The speed at which 
the light appears to move is adjustaWe, as is the%«it" 
time. AdaiHed joy-sticks allow the student who can 
move the fcver, but tM press the firebutton, to indi- 
cate a selection throt^ a switch press. 

Because the joysticks used to operate allemale 
keyboards are equivalent to five switches, an array of 
switches sometimes substitutes for a joystick. Four of 
the switches indicate the directions "up" "down," 
"left," and "right"; the fifth switch represents the 
joystick firebutton. 

Examples: 

Don Johnston Devebpmenlal Equipment, Inc.— 

McxUfied Joysuck 
Prcntke Romich Co.- ATrmloi ContTvl\ Joystick 
TASH, Inc.-- Joystick with Pad; Micro Joystick mth 

Push; Mm Joystick wkh Pnmme^c; Mini Joystick 

with Push;P€nm; Star, Wi^er 

Optical Headpolnters 

Resembling smaH flashlights, opticat beadpointcrs 
are used to directly indicate a selection on an alter- 
nate keyboard. The headpointer may be fastened to 
the student's gjbsses cr headband; the indent con- 
trols the keyboard through sl%ht bead movements. 
On several alternate keyboards, the keyboard 
choices are each associated with one or more UBDs. 
The beadpcnnter ctmtains a ^sAo (£ode that senses 
when it is directed at an LED. As the student moves 
his or her head, LEDs under possible sclcctioiis light 
in turn. Selections made cither by pressing a swtch 
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or 1^ leaving the cursor on the target setection for a 
set period of time. 

Examptes; 

Adaptive Communication Systems, Inc-Lfj^ 
Pmntcr 

Prentke Romidi Co. - Of^ical Headpointer 
Words -f -Long Range Optical Pointer 

Other Asslstive/AdaptivQ 
Products 

Customized and Authorfi^ Programs 

Computalnlity Corp. - OmfntU^il^ PowerPad 

Dave Schmidt (Public Domain) ~ TtdkingPonvrPad. 

Dunamis, loc-OmMfl Withmt Keyboards; Power 
for IBM-PC; Power Pad; PowerKey Software; 
PowffPad Proffomming fSt, PowerPad Tool Kit; 
TouchCom 

Edmark Corp. -IBM TurboTouch Programmer's 
Toolkit; Us^mMaker, Talking TouchWindow; 
Tamh Window; TouchWindaw TooUdU 

Hartley Courseware, Inc-£-Z Pilot II Authoring 
SystGn 

MadaUune Pugliese Associates, Inc.— Me Too! 
Smbmtl-Muppet Learning Keys; Muppet Learning 

Keys Toolkit, 
Unicom Engineering, Inc- Start Talking; Unicom 

Ke^Hxud; Up and Running 

Troubleshooting Programs 

Dunamis, Inc. -f^ikrom Master Diagnostics Disk: 
Apple n+. He, and lie computers. Tests system 
and assists with computer maintenance. 

Don J(^mston Develo^miental Equipment, Inc. — 
Perij^eral Tester. Apjde lie family computers. 
Troubleshoots adaptive computer hardware. 

Disk Guides 

Extensions for Independence - Disk Guide 
Prentke Romich Ca -Disk Guide; Duel Disk Guide 
TASH, Inc. -Dm* Guide 

Adaptad Power B»B 

Regeneds Development Corp.— P^m^f Bar 
TASH, Inc. -Ultra Power Bar 
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Appendix B 
Glossary 



Ai^nentative commumcaHon devm: An 
e^tnmk: doftce used 1^ students wto are 
pendeot verbal conununicators. 

Ckadt card: An etedroim: dmtU bossd ("card" 
or "board^ contdnkg S(ki-on featuroi for a cam- 
putcr or peripheral 

Omtrol mtaface: The comjxHient of the alter- 
nate iniHtt system that is closest to, and usnaSy b 
I^tjnc^eomact with, the nAitdent's bocfy. 

Cu3iomi2&' ^ettqf: Spedal s(^ware m o|M^al 
romine within a i^t^ram dud cttstcMinzes the opera- 
tion of a paoteular prc^ran access m^od for an 
ini£vidua! indent. 

fHnecf ^et^icm: A selection technique by which 
the student directly mdicates a deared symbol, 
letter, or character by touchii^ or pdntii^ 

Emulation: When a computer or a device mimics 
the characterbtics of am^ber device. 

Firmware: a prografflmed nwatx^Hnpi^r diip 
that B somedmes ^adied to a dro^ bcWd or card. 

Input (kvi(X: Ai^ devi<:» that sends operational 
signals to anther device. 

IrU&fa^: A device that transmits inform^ion be- 
tween two systems or parts of a syi^em; iIk means !^ 
vAadk two i^yslcal objects interconnect. 



Jays^dc: A lever, uffimlly mcHtnted in an upright 
po^tosi, that k capabk (^mcrtion in several direc- 
ticms. 

Keyboard mulating interface (KEI): A de- 
vice that accepts data from particular types of 
alternate input devices and converts the data to sig- 
nals that win be understood by the ecunputer as 
standard keyboard tnpuL 

MwseC(^e: A^stemby«Msacombinatbnor 
tw> fignak rei»n»ent$ a iqijeafic char^iier. 

C^Hkal kea(^XHnt&7 A remote poinUng device 
containing a ph<Mo iHode that activates the LEDs of 
an akemiOe ke)^x»rd 

Scamw^: A selection technique in which charac- 
ters are m^ed (Hit on a dkplay and selected by 
swftch activation or a '^vait" period. Scans may be 
linear or row-cohmm. 

Special software: Software written to accef^non- 
teyboaid inpttt from an attemate keyboard. 

Standard software: Software that expects stan- 
dard keyboard entry of data or information. 
DepeB<fing on the computer type, it may require a 
KEI if U is used wHh alternate keyb(»rd$. 
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Appendix C 
Resources 



Videotapes 

Access (OSice of Speciai Educatba and Reliablfite- 
lion, Appte Computer) 

Adapted Campus Inpm (Assislive Device Center) 

AdtqHiveFbmwate QtfdfcttheA^ Ik (Peimsyiva- 
lua Assktive Device Center) 

Adi^pdveFmnmffe Cmdfor^A^ UGS (Pennsyl- 
vuua As^tive I^vice Center) 

Computer Use: An Introduction (Macomb Projects) 

E^Of^pofUmkya^K^boanL' AVUSeoFeatup- 
mg the lie Adaptive Firmware Card (Access 
UftltoiUed) 

Epson SpeechPAQEvd PAC (Pcnnsylvaiua Assis- 
tive Device Cemer) 

btdependence tkiy (Oftice of Special Education and 
Rehahtiitatton, Aj^te Computer) 

Introducdm to the Adaptive Firmware Card Mpdd 
G32e (Don Johnston Developmental Eqinpmoit, 
Inc.) 

Autf Regular ISds (North Okan^an Handka{^ 
Associatioai) 

^>edal Frimds and Computers: Adof^ing the Com- 
paer (Um!»i Cerebral Pa^r Assod^n of W«tf em 
New York) 

r«icfc ToBterfLi^TdS^withMmpetdc (Pennsylva- 
nia As^tive Device Center) 

WeHaveSometfttngtoSay:0$ikiren, Com^tters,arui 
SpedalEihieation (Access Unlimited) 

Bcx>ks 

Behrmann, M. M. (1988). b^ffodi^ eonqmters ado 
d^aanaUunv AhtBuBfookforspedalabtaaors. 
Boston: little, Bronn and Co. 



Bennett, R. & MalH»-, C A. (1984). AficncKtMf^r- 
m and extxj^on^ thiUtrm. Bii^^bandon, NY: 
HawcMtth Ptfss. 

Bowser, G. ( 19(S9). Computers in dtesp e c i a iet btc atin n 
amkitbtm, Rosehurg^ OR: Tedmok^y Acc^ 
Proiect, Orc^ De{Mftmem of E(faicati(». 

Bu(k^ M. (1985). Mksoojmptttm in etkca- 
^.Candmc^MA: Brooldine Books. 

Churdi, C & Bolder, M. (1989). Teaching with 
C(m^fMm:Acwrkuhmfv'^pedal&hicinws. Bos- 
tfm, MA: CoHege-Hill Press. 

Eirfeis, A, & Hafl, M. (Eds.). (1990). Assistwe^- 
nokt^ sourcebook, Washington, DC: RESNA 
Press. 

Johnson, D. U, Ma^fxx, C D., & Candler, A. ( 1987). 
Comj^rs in the specml ediKadon classroom. 
Bingb8ntt<si, NY: Haworth Press. 

Lewis, R. B., DeU. S. J.. Lynch, E. W., Harrisor^ 
P. J., & Saba, F. (1987). Sp&M educadon tech- 
nolagy tt acdon: Temhm out, San Diego, 
CA: CMnwa l^e Def^ment of Education. 
Special Education Division. 

Male, M. (1988). Special mof^ Cort^utm^ class- 
room strategies, and exceptional students. 
Mountam Vfcw, CA: Mayfield PiWbhii^ Com- 
paiqf. 

Russell, S. J., CoFwin, R, Mokros, J., & Kapisovsky, 
P. M (1989). Beyond Mn mdpm^ce: EspamUng 
die coft^m^mahvdremt. Rest<Mi,VA: The Coun- 
dl for Eicepttooal Onldren. 

StatnbiK^S., & ^ainback, W. (mS^Jmeffudon 
studatts with severe handicaps into regular schools. 
Reston,VA:TlieCoisndl£orEtaeplionalC!iihireii. 

Tab», E (1983). MicroctMnpt^ in ^edal edaca- 
turn, Re^(»,VA: Tl^ Cmindl f(v ExcepticHial 
Children. 

U.S. CongrciBt, OCBce of Tedinolo^ AssessmenL 
(1968). hmeronf NewU^^fortet^mgrndtoait' 
it^b OTA'SET-m. Washington, DC: U.S. 
Gknemment Pricttii^ 0£Eice. 
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Organizations 

Affiasce for Tedmcdkigy Access (CDfOttrfy Naticraai 
Special Edi^atksi AfitaaccX 1307 Solano Avenue, 
AflMi^.CA 947I}6-1^ 415/528^47. 

Center for Special Edition Technology, The 
OMmcO for ExceptKHud CHIdreI^ 1920 Assodad^ 
Drive, Restoo, VA 22Q91-1S89; 703/620-3660 or 
80Q/S73-82SS. 

Closing the Gap, P.O. Booc 68, Hendersoa, MN 
56044; 612/248-3294. 

IBM NBti(»ial Sopport Center for Persons with Dis* 
abilities. P.O. Box 2m Atlanta, GA 30301-2150; 

mmu-2m. 

National Tedmdogy (>Bter, American FotindatifMt 
forthe Blind, 15WestiahSt.,NewYorlc,NY lOOU; 
212/620-2080 or 80(VAFB-UND. 

Ofijce of Special Education and Reh^ilitatton, 
Apple Computer, Inc, 20525 Mariani Ave., MS 43$, 
Cnpertino, CA 95014; 408/974-7910. 

RESNA, Siate 700, 1101 Connecticut Ave., NW, 
Washii^on.DC 20036; 202/857-1199. 

Vendor Addresses 

Access Unlifflited, P.O. Box 7986, Houston, TX 
77270-7986; 713/461-0006 or 800/531-5314. 

AdsHoLaJ), Wayne County Intermediate School Db- 
trict, 33500 Van Born Rd., Wayne, MI 48184; 
313/467-1415. 

A^ifrthe CmninonicallMi SystenSf Inc, 354 Hooks- 
tovmOratfeRd., Clinton, PA 15026; 412/264-2288 or 
800/247-3433. 

Assl^ Device Center, 6000 J St., Sacramemo, CA 
95819-2694; 916/278^5422. 

Cacti Computer Services, 1309th St., S. W., Port^ 
la Prairie, Manitoba RIN 2N4 Canada; 204/857-86^. 

Comfrate Able Network, P.O. Box 1706, Portland, 
OR 97207; 503/645-0009. 

CompntAbUity Corporation, 40000 Grand River, 
Ste. 109, Novi, MI 48375; 313/477-6720 or 800345- 
1367. 

Dave Schmidt, Colorado Easier Seal Society, 5755 
W. Alameda, Lakewood, CO 80226; 303/233-1666. 



Dott JohBS^ DevciopmentBl EqpiipiBeBt, lac^ P. O. 
BaifS39, lODORand Rd. Bldg. 115, Waeconda, IL 
600B44»39:aOQtm-4660. 

DswUBto, Inc 3620 Hwy. 317, Sswaoee, G A 30174; 
SXl/828-2443 or 404/932-0485. 

EKEG EfectrDDlcsCm Udn P.O. Bok46199, Sta. G. 
Vattoouvef,BC VSR 4G5, Canada; 604/273-4358. 

Ediwurk Corpi, P.O. Box 3903. BeSevue, WA 98009- 
3903; 800/426^0856 c$ 80(V422-iU8 . 

Excqitionai Cimpatli^ Ibc^ 415 NW 58th St^ 
Giam»^ FL 32607; 904/374-8847. 

Exfeadoos liHr btiepmimcK, TSJ Emoiy St., 514, 
loq^erial &»ch, CA 9203% 619^7709. 

Hartley Courseware, Inc^ P.O. Box 419, Dimondale, 
m «S21; 800/247-1380 or 517/646^58. 

Key TVonlc, P.O. Box 14687, Spokane, WA 99214; 
509^928-8000 or 800/262-6006. 

MbcfHBb ftijects. Western mmcHs Univennty, 2? 
Hcfriban HaB, Macomb, IL 61455; 309/298-1634. 

Madalaiw Pttgliese Associates, Inc, Suite 175, 5 
Bessom$t.,Maiblehead,MA 01945; 617/639-1930. 

North Okanasao Handicapped Association, 3300 
37th Ave, Vernon. BC VIT 2Y5 Canada; 604/542- 
7605. 

Penn^yivania Assistive Devke Crater, 150 South 
Progfe5sAve,HarTBbnrg,PA 17109; 800/222-7372 
or 717^-5840. 

Pheak Ear Ine^ ^ Camino Aho, Mill Valley, CA 
9^1-1466 or 415/383-400a 

Poiytd Computer Products Corp., 1250 Oakmead 
Pkwy, Su^ 310, Sunayvate, CA mSS; 408/730-1347 
or 800/245^. 

Prniike Romkji Co^ 1022 Hey) Road, Wooster, OH 
44691; 216/262-im 

Regmcab Dmk^nienl Corp., 1046 Deep Cove Rd., 
N. Vancouver, BC V7G ISS Canada; 604/929-6663. 

Sunburst Communication, 101 Castleton St, 
PleasantviUc, NY 105^-3498; 914/747-3310 or 
800/628-8897. 

TASH, iuc^ 70 Gibson Dr., Unit 12, Markbam, On- 
tario m 4C2 Canada; 416/475-221Z 



Alternate Keyboards 



T^eSe&soiy, 4S5 North Benia<b Ave^ F.O. Box 
7455, Mountain View, CA 94039.7455; 415^ 

om 

l^pewriting Institute for the Handicapped, 3102 
West Augusta Ave, Phoenix, A2 85051; 602/939- 
5344. 

Unicorn Enghwerlng, Imu, 5221 Central Ave., Soke 
205-A, Richmond, CA 94804; 415/528-0670. 



Untied Cci^ral Fmrndatton of We^TB New 
Yori^ Ouldrea^s Cents-, 4635 Union Road, Stiffalo, 
NY 14225; 716/633- m 

Venture Tedmologies, Ine^ 304-134 Abbott St., Van- 
couver, BC V6B2K4 Canada; 604/684-9803. 

ZYGO Industries, Inc., P.O. Box 1008, PortIand,OR 
97207-1008; 503097-1724. 
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